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(54) IMPROVED JOINT STRUCTURE OF WATERPROOFED CLOTH 



(57) An improved joining structure for a waterproof 
fabric composed of a base fabric with a soft (elasto- 
meric) resin film adhered thereon is provided. The join- 
ing structure is formed in a welt seam in which a hot- 
melt resin adhesive layer is interposed as a part of inter- 
mediate layers of the structure. The joining structure 
has properties of (1) bond strength i= 25 kg/25 cm width, 
(2) bending stiffness ^ 20 gf • crr^/cm and (3) water 
resistance after rubbing 1,000 times according to Scott 
shape method s 800 mm H 2 0. 

The joining structure can be formed by a method 
including joining the waterproof fabrics to form a welt 
seam with a hot melt resin layer put between and follow- 
ing that applying a high-frequency welding to the weft 
seam portion at a condition with an insulating elastic 
sheet interposed between the welt seam portion and 
electrode means to cause the hot-melt resin to be 
melted. 
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Description 

Field of the Invention 

This invention relates to a water-resistant joining structure for waterproof fabric and method for forming a water- 
resistant joining structure for textile goods converted from a waterproof fabric. Specifically, a joining structure portion, 
in which waterproof fabrics with coatings of a thermoplastic elastomeric resin film layer on their respective base fabrics 
are joined together, provides a water-resistant joining structure having an exceedingly durable waterproof property 
together with an excellent pliability in bending while having an outward appearance of a seam similar to those of con- 
ventional cloths. The present invention provides a method of producing such a structure. 

Background Art 

A waterproof fabric comprising a base fabric with a resin coating thereon, especially a moisture (water vapor) per- 
meable waterproof resin coating has been used in a broad range of clothes, for example, sport clothes such as wind- 
cheaters, waterproof work wear for use in rainy weather, and waterproof uniforms (coats and loose jackets). These uses 
take advantage of the moisture permeability and waterproof properties of the waterproof coated fabric. 

A waterproof garment made of waterproof fabric is, in general, produced by joining cloth pieces, which are cut to 
desired shape from a waterproof fabric, together into a welt seam (to give a decorative effect and to prevent seam catch- 
ing or so called mimesis) by sewing, and thereafter laminating a sealing tape on the inner side of the welt seam portion. 
For this reason, there is encountered a problem in which the seamed portion of the garment becomes exceedingly less 
waterproof than the waterproof fabric material itself. 

Further, a sealing tape cannot be applied in the prior art unless a garment is made of a fabric constructed of a small 
denier filamentary yarn. This is because an expected waterproof property cannot be obtained when a sealing tape is 
applied to the fiber surface of the base fabric of a waterproof fabric with a resin coating on its right side, especially when 
the base fabric of a waterproof fabric is a knitted fabric such as tricot which is made of a large denier filamentary yam 
or spun yarn made of staple f toer. 

In case where a sealing tape is applied onto the back side of a waterproof fabric, the joining seam portion becomes 
stiff due to both the application of the sealing tape and lack of close contact between the sealing tape and the base fab- 
ric. 

Still another drawback encountered in the application of sealing tape is that a joining seam may cause an insuffi- 
ciency in waterproof property when a sealing tape is readily buckled or poorly disposed, off the run of stitches, due to 
the presence of a bent or curved run of stitches in a seam structure. Accordingly, use of straight-line stitching has been 
the only way to avoid an occurrence of buckling and/or slipping-off of sealing tape over the stitching line. Use of a 
straight line stitching, however, greatly restricts the possible range of garment design. 

In the manufacturing clothes such as sport clothes such as windcheaters and the like, rain wear, waterproof work 
wear from a waterproof fabric composed of a base fabric and thermoplastic resin film layer, it has been known that high- 
frequency welder, an ultra-sonic welder and the like have been used for obtaining a joining bond free from sewing 
stitches between overlapping faces of base fabrics, with or without the use of adhesive, in order to prevent joining inter- 
faces of fabrics (or cloths) being penetrated by water. 

These known methods of joining by means of a welded bond by a high-frequency welder can produce waterproof 
joining bonds in which the waterproof property is maintained only at an early stage of their use. However, joining bonds 
obtainable by the known method of melt adhesion bonding gives, on the whole, relative low bond strengths when being 
compared with those of joining seams obtained by sewing. Besides, the joining bonds by the known methods tend to 
be stiff and easily damaged and/or split, therefore they have a drawback in durability of the waterproof properties under 
repetitive use over a long time. 

An improved method for obtaining a joining structure both waterproof and strong is proposed, for example, in Jap- 
anese Examined Utility Model Publication No. 62-24516 in which formation of a strong joining structure obtained by 
sewing with use of sewing thread is followed by an application of a high-frequency welding. Fig. 13 illustrates a cross- 
section view of a waterproof joining structure described in the above-mentioned known art In the figure, there is shown 
a joining structure comprising a two pieces (B^ and (Bg) of waterproof fabrics in which the top waterproof layers (5a) 
and (5b) of a thermoplastic synthetic resin, for example, vinylchloride. are coated on each one faces of the base fabric 
layers (10) of the waterproof fabric pieces (B^ and (B£. The top surface of waterproof layers (5a) and (5b) of water- 
proof fabric pieces (Bf) and (B2) are laid one over the other, on which a piece of thermoplastic adhesion bonding tape 
(6) is disposed. A set of these layers en bloc is. then, sewn together along the marginal end with a sewing thread (7). 
and then piece (B 1 ) of the waterproof fabric, which is in contact with the above-mentioned adhesion bonding tope (6), 
is folded back over the top face of the adhesion bonding tape. The folded structure en bloc is then heated by pressing 
by means of an electrode plate (a) to form a waterproof joining structure of a waterproof fabric in which waterproof lay- 
ers (5a) and (5b) and adhesion bonding tape (6) are bonded by hot press adhesion. 
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The method explained above can produce a joining structure having a bonding strength of greater than 25 kg/2 5 
cm width with improved durability. However, the joining structure has a tendency to deteriorate at the melt-binding por- 
tion of waterproof layers (5a) and (5b) and that an irregularity in the thickness of the joining structure is easily produced 
since the waterproof layers of waterproof fabric and the heat welding tape are melted to form a press mark (aT of the 
s mold of high-frequency welder on the surface of the waterproof fabric. Further, the joining structure is stiff to the touch 
(the bending resistance in terms of bending modulus exceeds 20 gf W/cm) as well as a tendency to be easily 
cracked and/or spirt (water resistance of a specimen after being rubbed 1.000 times according to Scott shape method 
not greater than 800 mm H 2 0). Besides, it has been observed that the joining structure is not easy to fit to a wearers 
body and lacks a property of dynamic fitability (following-up the wearers body motion). For this reason the known 

10 ment,0n6d above cannot P roduce waterproof fabric having properties satisfying both waterproof and joining 

bond properties. ~ 

Japanese Examined Utility Model Publication No. 61 (1986)-31749 discloses that a method of sealing a seam por- 
tion in which a piece of a sheet capable of developing foam is joined together between a pair of pieces of fabric by a 
foT"?^? 811 ' S h6ated t0 9enerate to" 1 in tne ste* According to the method, the sheet is forced to grow 1 0 fold 
( u ? 35 larQe the examples > as lar 9 e as ite °"9inal size by blowing with the use of blowing agent so that the 
needle holes can be sealed to a certain degree. It does, improve the waterproof properties because needle holes filled 
with the ,pc<ous, material have a low resistance to water. Further, the seam structure can be readily deformed due to an 
increased th.ckness of the seam portion and the shape of the seam portion lacks a property of dynamic fitability (follow- 
ing-up the wearer s body motion). As a result, the method cannot produce a seam structure which satisfies the durability 
requirement for waterproofness and resistance to water under a prolonged use. especially in case where clothes are 
worn for a long time. In addition, a problem of deterioration of the waterproof layer due to heat treatment by external 
heating means occurs. 

In Japanese Unexamined Patent Publication No. 6 (1 994)-246076. there is described a method for forming a joining 
seam structure for waterproof cloths exhibiting a water resistance at a level required for an umbrella fabric in which the 
C °i k' 6 °L a moisture P e ™eable waterproof fabric composed of a thermoplastic resin layer coated on one face 
of the base fabric having a water resistance greater than 500 mm H 2 Q As described in the publication, the known join- 
ing structure has a water resistance of about 500 mm H a O and is produced by making a joining structure containing a 
wefti seamcompremg a combweb like spun fiber web tape, or film of a hot melt resin having a basis weight of about 30 
to 1 00 g/m- interposed along a stitching line between an overlap of a waterproof fabrics, and thereafter melting the hot 
melt resin so that a joining structure having a water resistance of about 500 mm H 2 0 is formed. 

Disclosure of the Invention 

An object of the invention is to provide a waterproof joining structure having a water resistance of greater than 800 
mm H 2 0 for use in the manufacture of rain wear for sports wear, work wear and uniforms from a durable waterproof 
fabric comprising a base fabric with a resin coating layer thereon. 

A further object of the present invention is to provide a durable waterproof joining structure whose appearance and 
hand are as good as those obtained in conventional clothes. 

The object of the invention is achieved by a joining structure for waterproof fabric which contains a welt seam ioin- 

.'2TJ£ "if.* tW ° ,ayerS * thS wa,er P roof fabrics ,a « one ° n top of the other composed of a thermoplastic resin film 
layer adhered to on one surface of a base fabric, characterized in mat the overlapping layers of the waterproof fabrics 
are adhesively bonded together with an interposed hot-melt resin adhesive layer in a welt seam portion, and the welt 
seam portion has properties satisfying the formulae as follows: 

45 (1) bond strength s 25 kg/25 cm width 

(2) bending stiffness s 20 gf • crr^/cm 

(3) water resistance after rubbing 1.000 times accofding to Scott shape method s 800 mm H 2 0 
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sir JTu « SSL aS fT 6 ' <he W6H Seam> ""** is a,SO ca,led a hirafusenui seam, means a common seam 
structure formed by sewing which serves as both a press for holding the seam allowance and arresting occurrences of 
frayed edge in the seam allowance. In sewing practice, a welt seam can be formed by: ® a method comprising folding 
S^ a * 6am a,,OWanCe on ° na side - cuttin 9 °" the ™ to an appropriate fold length and sewing only the outside 
Inll^^T ITJ* I* 6 "' 9ht Side 0,do1nb y ^"9: ® a method comprising folding back the seam allow- 
ance and sewing the fold with the nght side cloth. Various embodiments will be explained in detail later 

An embodiment of the joining structure of the invention is a structure in which a welt seam portion contains one 
Wa erP ™ f ^ ,C ^ * <oWed back sandwiching a hot-melt resin layer on thefiber face of its base fL^SSSZ 

r^T^, l ^ ,splacedon ^^ 

and the hot-melt resin layers are melted to effect an adhesion bond. 

Further, the joining structure of the invention includes a joining structure containing a welt seam which comprises 
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a first waterproof fabric folded back with its fiber surface of the base fabric facing inside while holding a hot-melt resin 
layer in the fold, a second waterproof fabric folded back with its resin coated film layer facing inside while holding 
another hot-melt resin layer in the fold, and the folds being laid in an overlapping manner so that each coating layer of 
the respective waterproof fabric at the end of the respective folds is in contact with the hot-melt resin layer held by each 

5 other fold to effect melt adhesion bond. 

The joining structure of the invention can be obtained by a method in which waterproof fabrics are first overlapped 
with a hot-melt resin layer interposed at a welt seam portion, and thereafter the overlap structure containing the weft 
seam portion is put in contact with the electrode of a high frequency welder under pressure with the interposition of an 
elastic sheet therebetween for application of high frequency electricity application to set the overlapped structure by 

w melting the resin coating layers and the hot-melt resin layer. 

In this way, the waterproof fabric of the present invention attains a waterproof characteristic in which the three spe- 
cific properties mentioned before are not easily deteriorated even after a repeated wearing for a long period of time, and 
in addition thereto, it provides clothes with a nice body fitting performance with a good appearance and soft touch. 
Namely, if a water resistance after rubbing 1,000 times according to Scott shape method becomes less than 800 

is mm H 2 0, the joining structure cannot be satisfactory for garment use because the durability required for a waterproofed 
garment cannot be maintained. Further, when a bonding strength is less than 25 kg/2.5 cm width, it seems likely not 
only that the bond in the joining structure may be split and/or comes off during wearing, but also that the joining struc- 
ture may lack the mechanical strength required for clothes. Still further, when a bending stiffness exceeds 20 
gf • cm 2 /cm, the joining seam portion may becomes stiff and tend to stick out or bulge so that it may cause clothes to 

20 lack nice body fitness and to spoil a property of dynamic fitability (following-up to a motion of the wearer's body). Still 
further, it has been observed that the mechanical strength of the level mentioned above cause a joining portion to frail 
which gives rise to consequential development of cracks due in the joining to stiffness, and that it presents a cause of 
deterioration of the water resistance property of a joining structure. 

In the present invention, the waterproof fabric is defined as a fabric structure composed of a textile base fabric with 

25 a resin coating thereon, and having waterproof resistance of greater than 800 mm H 2 0. preferably from 1 .000 mm H 2 0 
to 80.000 mm H s O, and more preferably from 1.500 mm H 2 0 to 50.000 mm H 2 0 The above-mentioned base fabric 
includes woven fabric, knitted fabric, nonwoven fabric and the like. As fibers for preparation of the base fabric, natural 
fiber such as cotton, wool and the like, regenerated fiber such as viscose rayon, cuprammonium rayon and the like, syn- 
thetic fiber such as polyamides, polyesters, acrylics and the like can be used alike. A textile base fabric can be a woven 

30 fabric made of a composite of the ffoers enumerated above. 

For a waterproof fabric especially designed for protection against cold which is composed of a textile base fabric 
with a resin coating thereon, a thick or bulky fabric, a rugged surfaced fabric, for example, piled fabric, napped tricot 
such as plush knitted fabric can be used especially as the base fabric. In this case, the advantageous merit of the 
present invention is most successfully obtained. 

35 A resin coating for the waterproof layer constituting of a waterproof fabric can be either a porous or nonporous coat- 
ing, and can be formed by a coating or a lamination technique from polymeric materials. The polymeric materials 
include a rubber based polymer, polyurethanes. polyesters, polyacrylics. polyamides. polyvinylchlorides. polyf luorines 
and the like. The coating or film layer, as of a waterproof fabric, is preferably a moisture permeable coating layer which 
exhibits a moisture permeability of greater than 2.500 g/m 2 • 24 hr, preferably 4,000 g/m 2 • 24 hr. 

40 The waterproof fabric is made use of as a material for making clothes and tents and the like. In the clothes field, 
the fabric is used for producing outdoor sport garments such as windcheaters, waterproof work wear for use in rainy 
weather, waterproof uniforms (coats and or loose jackets). In these articles, the waterproof fabric is converted to an arti- 
cle of clothing containing a waterproof joining structure which has a water resistance of greater than 80 mm H 2 0. 
The hot-mert resins which can be used in the invention, include copolymers of polyamides, copolymers of acrylic 

45 acid, ethylenevinylacetate copolymers and the like. Use is made of these resins in the form of either tape or spun bond- 
like nonwoven like form. Of these resins, a copolyamide type resin is most preferred. It is preferable for attaining a uni- 
form melting of the hot-melt resin that use is made of a hot-melt resin having a dielectric coefficient of from 4.0 to 4.7, 
a dielectric power factor of from 0.05 to 0.13 and a product of dielectric coefficient and dielectric power factor being in 
a range from 0.2 to 0.6. 

so The hot-mert resin material is used, for example, in the form of a tape which is prepared by cutting a film of the resin. 
When the tape is put over the top of a waterproof fabric or cloth to be joined by sewing, it can be sewn together along 
its edge portion into a joining structure if a straight line of stitches is to be made. In case where a curved line of stitches 
or winding line of stitches should selectively be formed for a joining structure, it is difficult to form such line of stitches 
along its edge portion of a joining structure because failure of stitching, for examples, doubled stitches and missing 

55 stitches, and formation of creases readily occur. For this reason, it is preferred to use a sealing material having a struc- 
ture capable of following up every mode of stitching line. A flexible spun bond-like hot-mert resin such as. for example. 
Daiamid 1 .400 available from Daicel Chemical Industries Co.. Ltd., can be most suitably used. 

Such a typical example of spun bonded nonwoven hot-melt resin such as mentioned above, there is given a spun 
bond like continuous sheet of a bonded accumulated mass of cobweb-like f 3m (spun f foer web) prepared by spinning a 



4 



15 



20 



25 



30 



35 



40 



45 



50 



EP 0 791 674 A1 

hot-melt resin spirally through nozzles by an extrusion process. With the use of such spun bonded nonwoven like form 
hot-melt resin as mentioned above, formation of waterproof seam portion can be obtained without fail because even a 
curved line of stitches can be followed successfully. 

In case where a hot-melt resin is used in the form of sheet, it is preferred that a sheet has a basis of weight ranging 
5 from 30 g/m' to 300 g/m 2 , preferably from 50 g/m 2 to 200 g/m 2 and a width of from 5 mm to 20 mm preferably from 10 
mm to 15 mm. 

An overlap (superposed layers) containing a welt seam which is formed by joining together by sewing is transferred 
to a high-frequency welder (a high-frequency heat sealing machine), and the overlap is placed on the lower-electrode 
of the welder so that the seam portion to be melt bonded by hot press adhesion is set at a pressing position by the mold 
w fixed to the upper electrode, and the seam portion is brought to hot-melt press adhesion. 

For operating the hot-melt press adhesion bonding by a high-frequency welder, it is necessary that a high-electric- 
insulating high-tenacity sheet should be interposed between joining seam portion and electrodes when electricity is 
turned on. With the interposition of such insulating material, a hot-melt resin layer can be melted through out because 
the distance between the hot-melt resin layer and the electrode can be kept constant over the contacting area at all 
times regardless of conditions such as structural shape, surface rigidity, specifications of yarns and weave construction 
of a base fabric. As a result, a uniform adhesive bond by a hot-melt resin layer in the joining seam structure- film shape 
formation; following-up the rugged stitched shape; and formation of thin film are effected. In consequence a durable 
waterproof joining structure having the above-mentioned properties and appearance can be produced. 

In order to obtain the function and advantageous merit as mentioned above, an insulating elastic sheet should have 
a thickness of from 2 mm to 1 0 mm preferably from 3 mm to 7 mm and its thickness change ratio at a compression load 
of 2 kg/err^ ranges from 4/5 to 1/10. From an insulating elastic sheet having a good elastic compression recovery of 
which a thickness change ratio of from 3/5 to 1/5. a selection should be made of a material having an elevated softening 
point and melting point. The elastic sheet preferably has a dielectric constant of from 3.2 to 4.7, a dielectric power factor 
of from 0.002 to 0.02 and a product of dielectric constant and dielectric power factor of from 0.06 to 0.09 When a prod- 
uct of a dielectric constant and a dielectric constant of an elastic insulating sheet are less than half, especially less than 
1/4 of a hot-melt resin material, only the hot melt resin can be uniformly melted efficiently and a selection in this range 
is preferable. As preferred elastic insulating elastic sheet materials, for example, an insulating rubbery sheet of silicon 
urethane or the like, a calendered layer of vulcanized insulating rubber compound on a cotton or silk base fabric a 
foamed synthetic resin sheet and the like can be used. 

Following are given as methods of interposition of an insulating elastic sheet. Heat evolution of a polymeric material 
on a high-frequency welding machine is obtained in proportion to a product of dielectric constant and respective values 
of dielectric power factor of a specific polymer. Accordingly, it is important that the respective values of dielectric con- 
stant and dielectric power factors for a hot-melt resin material and thermoplastic coating material for the waterproof 
layer of waterproof fabric should be controlled within a given optimized range. 

® A method in which the sheet shaped to a mold is adhered to the metal mold mounted on the upper electrode 
by a double adhesive-coated tape or an adhesive. 

<2> A method in which the elastic sheet which is of a size a little larger than the upper-mold, is disposed on a 
stitched portion to be joined. 

® Provided that the lower electrode (generally, in the form of plate) is equipped with a mold, a method in which the 
elastic sheet which is shaped to a mold is applied to the lower mold by an adhesive, or a method in which the sheet 
is overlaid covering the stitches to be bonded. 

® A method in which the sheet is applied to both the upper electrode and the lower electrode. 

In the invention, high-frequency welding conditions may be selected from those conventionally employed Espe- 
cially for waterproof clothes, it is preferable, for shaping clothes with a silhouette conforming to a wearer's body, that 
every collar sewing, sleeve sewing, lower sleeve edge, arm hole, or the like is held between the upper and lower elec- 
trode molds, which are shaped to the curved configuration. For the seams in a seat pocket, epaulette breast pocket 
center back seam, side zipper. H is preferred that dimensional shape and size of the upper and lower electrode molds 
are matched with the configurations of the respective stitched portions. 

Brief Description of the Drawings 
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Fig. 1 illustrates the joining structure as seen in cross-section of a waterproof fabric of the invention in which the 
structure of the overlap consisting of waterproof fabrics, hot-melt resin layers and joining stitches sewn up by a sewinq 
machine. 

Fig. 2 shows a cross-section of the joining seam structure obtained by applying a high-frequency welder according 
to the present invention to the joining seam structure as shown in Fig. 1 . 

Fig. 3 is a perspective view illustrating an embodiment of the overlapping structure of the joining seam structure 
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shown in Fig. 1. 

Fig. 4 illustrates a perspective view of a joining seam structure containing 2 lines of plain stitching work as applied 
to the structure shown in Fig. 3. 

Fig. 5 is a perspective view illustrating a mode of the overlap of joining structure of the invention in which a so-called 
5 takonui seam (note: JIS L 0121-1984 2.04.02) is incorporated. 

Fig. 6 is a perspective view showing a joining seam structure of the invention in which two lines of stitches are 
formed in the joining structure shown in Fig. 5. 

Fig. 7 is a perspective view illustrating the overlap of a joining structure of the invention in which a joining seam con- 
ventionally called katabusenui seam (note: JIS L 0121-1984 2.04.02) is formed. 
10 Fig. 8 is a perspective view showing the overlap of a joining structure of the invention in which two lines of stitches 
are formed in the joining structure shown in Fig. 7. 

Fig. 9 is a perspective view illustrating a mode of overlap in the joining structure of the invention in which a joining 
seam conventionally called a yoke stitch (note: JIS L 0121-1984 2.42.02) seam is formed. 

Fig. 10 is a perspective view showing a joining structure of the invention in which two lines of stitches are formed 
15 in the joining structure shown in Fig. 9. 

Fig. 1 1 is a perspective view illustrating a mode of overlap forming a joining structure of the invention in which a 
joining seam which is conventionally called Koba stitch (plain seam or top stitch) is applied. 

Fig. 12 a perspective view showing a mode of overlap of a joining structure according to the invention in which a 
welt seam is formed in a reinforced front seam. 
20 Fig. 13 is an illustrative figure showing a known method of forming a joining seam structure for waterproof fabric 
with the use of a high frequency welding technique. 

Best Mode for Carrying Out the Invention 

25 The joining seam structure of the present invention includes various embodiments of joining structures as shown 
in Fig. 1 through Fig. 12. These embodiments can be equally applied to obtain clothes such as sports wear, work wear, 
uniforms and wear generally belonging to rain gear, and can be produced by sewing optionally shaped pieces cut out 
of a waterproof fabric which is composed of a base fabric and a water-impermeable coating of thermoplastic elastomers 
coated on the surface thereof. 

30 The welt seam mentioned herein is included categorically in a type of seam which is of a lapped seam type, and it 
is readily understood from the embodiments shown in Fig. 1 through Fig. 1 2 that the seam is suitable for use as a joining 
seam portion for waterproof clothes such as a waterproof working wear and waterproof uniform (coat, trousers, loose 
jacket, blouson and the like). 

Referring to Fig. 1 through Fig. 3, there is explained, by way of start, the principle of a most simple joining structure 

35 for forming a junction in a garment according to the invention. 

In Fig. 1 (A^ and (A 2 ) is shown an air permeable waterproof fabric composed of a woven or knitted base fabric (2) 
which is coated with a water permeable and waterproof soft pdyurethane resin layer (1). Air permeable waterproof fab- 
rics (A,) and (Ag) are placed on top the other with the respective of resin layers (1) facing each other so that the edges 
of the fabrics are flash (set even) (trimmed even). A hot-melt resin sheet piece (3a), for example, a copolyamide spun 

40 bond sheet, is applied to the edge portion of the overlapping layers which is sewn together by means of polyesters sew- 
ing machine thread (4a), and hot-melt resin sheet (3b) is placed on the surface of the base fabric of air permeable 
waterproof fabric (A t ) mentioned above. After air permeable waterproof fabric (A t ) is folded backdown to hot-melt resin 
sheet (6b) mentioned above so as to wrap the hot-melt resin sheet (6), the folded back air permeable waterproof fabric 
(A,), air permeable waterproof fabric (A2) and hot-melt resin sheet (3a) and (3b) are sewn together to form a welt seam 

45 structure. 

The welt seam portion is. then, heated by pressing by means of an electrode-mold (iron) of a high-frequency welder 
with interposition of an insulating elastic sheet therebetween, and hot-melt resin layers (3a) and (3b) are melted forming 
a uniform melt layers so that a highly durable waterproof joining structure, having a soft feeling with a pleasing appear- 
ance, is obtained. In the application of high-frequency welding, an interposition of an insulating elastic sheet able to pre- 

so vent the air permeable waterproof coating (1) from deterioration, and to cause the hot-mert resin sheets (3a) and (3b) 
exclusively to melt, and thereby an improved joining structure characterized by the invention can be formed. Fig. 4 is an 
example of the joining structure in which a row of stitches is added in the joining structure of Fig. 3. 

In order to form an improved joining structure as explained above, in which a deviation of pealing strength values 
is surprisingly improved as shown in the foregoing examples, it is preferable not only that selection is made of a hot- 

55 melt resin material having a dielectric coefficient of from 4.0 to 4.7 and Cfielectric power factor of from 0.05 to 0.13. but 
also that a high-frequency welding is carried out with an interposition of an insulating elastic sheet of a resin having high 
softening and melting points such as silicon resin having an excellent compressive recovery and a thickness change 
ratio at a compression load of 2 kg/cm 2 ranging from 4/5 to 1/10. In practice, selection of the sheet material should be 
made regarding its properties and specifications. 



6 



EP0 791 674 A1 



w 



15 



20 



Fig. 5 through Fig. 12 are schematic representations of variations of joining structures of the invention in accord- 
ance with the essential concept of the method for forming the joining structure as mentioned above. 

In these figures, the respective arrangements of polyurethane resin coated layers (1). base fabric (2) of the water- 
proof fabrics, hot-melt resin sheet pieces (3). sewing thread (4) and the like which make each joining structure are sche- 
matically represented for the sake of simplified illustrations. 

In Fig. 5 through Fig.6, there are shown joining structures in which hot-melt resin sheet pieces (3a) and (3b) are 
incorporated with a joining seam style called takonui seam (note: JIS L 0121 -1984 2.04.02). which covers a wide range 
of uses as a lapped seam for cut cloth pieces which make up a garment. The joining structures contain hot-melt resin 
sheet pieces (3a) and (3b) in combination in which hot-melt resin sheet piece (3a) is sandwiched in between the respec- 
tive faces of the base fabrics on the reverse side of polyurethane coating layers (1) of waterproof fabrics (A<) and (A 2 ) 
to form a first overlap (superpose), and the respective ends of waterproof fabric (A,) and (A^ are crossed over one on 
the other disposing their polyurethane layers (1) face to face with hot-melt resin layer (3b) therebetween to form a sec- 
ond overlap (lamination) thereby forming a whole joining structure. This embodiment enables the joining structure to 
attain a waterproof property of a high level against water from outside by means of hot-melt resin sheet piece (2b) and 
provides a waterproofed high-tenacity joining structure having fraying resistance and resistance to slippage of stitches 
due to the adaptation of a takonui seam. It is a waterproofed high-tenacity joining structure which is suitable for provid- 
ing raincoats and uniforms with a lapped seam. Fig. 6 shows a variation of the joining structure shown in Fig 5 in which 
an additional row of stitches is used. 

Fig. 7 illustrates a joining structure containing a so called katabusenui seam (note: JIS L 0121-1984 2 04 02) in 
which an overlap including hot-melt resin sheet pieces (3a) and (3b) are sewn together disposing hot-melt resin sheet 
(3b) on the surface of waterproof synthetic resin layer (1) of waterproof fabric (A^ disposed on the bodice side so as to 
form a waterproof joining structure. The joining structure can be used for providing a heraldry (Wappen) and pockets of 
clothes with a durable waterproof joining means. Fig. 8 shows a variation of the joining structure illustrated in Fig 7 in 
which an additional row of seams is used. 

Fig. 9 illustrates a joining structure composed of waterproof fabric (A,) as the cut-cloth piece, waterproof fabric (A 2 ) 
and (A 3 ) as the yoke cloth pieces. The joining structure attains to waterproof property by forming a joining seam struc- 
ture containing hot-melt resin sheet piece (3b) superposed to form a so-called yoke seam (sewing method* JIS L0121- 
1984 2.42.02). Fig. 10 represents a variation of the joining structure illustrated in Fig. 7 in which a row of seam is further 
added to the structure as shown in Fig. 9. 

Fig. 1 1 illustrates a formation of a waterproof joining structure in which hot-melt resin piece (3b) is interposed in a 
yoke seam with the use of plain stitch (top stitch). 

Rg 12 represents a waterproof joining structure which is obtained by incorporating hot-melt resin sheet pieces (3a) 
and (3b) in a fly front reinforced welt seam joining structure. 

The joining structure in accordance with the embodiments mentioned above can be obtained by an application of 
a specific high-frequency welding method as mentioned above in which only hot melt resin sheet pieces (3a) and (3b) 
are first caused to be melted so as to spread the hot-melt resin in a thin uniform film into the gaps formed between the 
opposing faces of the waterproof fabrics in contact each other so that the hot-melt resin fills up the needle holes of the 
stitches and rugged faces existing in the layers, and thereby a waterproof joining structure having a soft hand touch with 
a pleasing appearance, which exhibits a property capable of preventing water from permeation from outside through 
40 the synthetic resin layer, can be obtained. 

The following examples will illustrate more dearly the above-mentioned joining structures and their advantageous 
merits. 
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Examples 

The invention is further explained in detail by the following Examples. In the Examples, the joining structures are 
evaluated in accordance with the methods as described below: 

(1) Measurement of peeling strength of a joining structure portion 

The measurement was carried out according to testing for seam strength as indicated in JIS-L-1993 Variance of 
peeling strength was obtained by test method for peeling strength according to JIS L-1086. 

(2) Method for evaluating bending stiffness of a joining structure portion 

^compression test machine. Type KBS-PB3 (available from KATO TECH Co.) was used. A bent distance between 

2! ™, n9 ^^J£L a SPedmen 12 cm width) was read a load of 50 gf/cm 2 was imposed on a specimen of 
tne sample. Bending stiffness of the specimen was calculated by the formula as follows: 
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B= ri7TD (9f - Cm2/Cm) 



10 



25 



B: bending stiffness (gf • crr^/cm 2 ). f : load, d: bent distance between the bending supports, D: width of a specimen 
(3) Measurement of a water resistance 

Initial water resistance on a sample was measured according to test method as indicated in JIS-L-1092. Water 
resistance was measured on a sample after it was treated by a 1 ,000 time-repeated rubbing in accordance with abra- 
sion resistance B Method (Scott shape method) as indicated by JIS-L-1096. 



1) Specimens 15 cm x 15 cm 

2) Joining structure portion of a specimen was held by clamps 2 cm apart 

15 3) Repetition of rubbing is given for a distance of 4 cm under zero pressing load 
4) rate of beating 120 ± 2 times/min 

(4) Evaluation of dynamic water leaking property 

20 As a means for an evaluation of a joining structure under a dynamic condition at wearing, textile water resistance 
tester (Bundesman method) in Reference Test C as indicated in JIS-L-1092 was employed. A specimen was treated at 
a quasi-rainfall of 200 ml/min./1 00 cm 2 , and the appearance regarding water leaking (an area of water spot : evaluated 
by permeation rate as defined below) of the treated specimen was photographed (leaking area was clearly observed 
as dark shaded) for the evaluation. 



area of water spot x - 00 

Permeation rate = tested area of water resistance test (a circle of a diameter of 80 mm) 



30 Example 1 

A napped half tricot stitch fabric (cupra yarn 75d/36f. nylon 66 yarn 30d/12f; density course 65 G. wale 28G) having 
a basis weight of 185 g/m 2 composed of 80% of cuprammonium rayon and 20% of nylon 66 was used for the base fab- 
ric. A polyurethane film was coated with a two-pack type polyurethane adhesive having a composition as indicated in 

35 the undermentioned (2) below. The polyurethane film was prepared by the method as indicated in the undermentioned 
(1) and had a basis of weight of 35 g/m 2 . The polyurethane film has a melting point of 165°C. a dielectric constant of 
3.8 at an impressed frequency of 1 x 1 o 6 HZ at 20°C and a dielectric power factor of 0.03. A waterproof fabric was pre- 
pared by caleder-coating with the film mentioned above. 

Two pieces of the waterproof fabrics were laid on top the other at the respective ends with the respective poly- 

40 urethane layer films face to face. Onto the two-layered portion, a band 10 mm wide of Daiamid 1400 (a spun bond like 
copolyamide hot-melt resin) which was available from Dicel Chemical Industries Co.. Ltd.. was laid. The hot-resin mate- 
rial has a basis of weight of 100 g/m 2 , a melting point of 100°C. a dielectric constant of 4.3 measured under an 
impressed frequency of 1 x 10 6 HZ at 20°C and a dielectric power factor of 0.09. The superposed layers en bloc were 
then joined together forming a stitching line 0.09 mm inwards from the flush end with a polyester sewing thread No. 40 

45 by a sewing machine (plain stitch: stitching pitch 4.5 needles/cm) (see fig. 4 a). Thereafter, the upper waterproof fabric 
of the joined superposed layer portion was folded back along the line of stitches so that another sealing material as 
mentioned above was disposed in the fold which formed a joint cloth composed of the napped tricot fabric 6 mm inwards 
from the outside end of the fold with a polyester sewing thread No. 40 by a lock stitch sewing machine (plain seam : 
stitching pitch 4 needles/cm) to make a unitary joined seam structure (see Fig. 4 b). Using a high-frequency welder 

so available from Seidensha Inc.. the joined structure portion was further treated with an interposition of a 5 mm thick sil- 
icon rubber between the stitched portion and the electrode of the welder to effect a hot press adhesion. The high-fre- 
quency welding conditions were; applied frequency. 40 MHZ; calibration of modulation, 4.5; duration of oscillation. 7 
seconds; pressure. 3.0 kg/cm 2 , anode current. 0.34 A. 

As a result, there was obtained a joining structure having a soft hand-touch in which only the spun bond like copol- 

55 yamide hot-melt resin was sufficiently melted with uniformity. It was found that there was no observable change in the 
polyurethane layer of the waterproof fabric. The evaluations of the joining structure are shown in Table 1 . 

(1) A film having a basis of weight of 10 g/m 2 was prepared by coating a polyurethane solution on a sheet of a peel- 
ing paper (EV130TP[R-4], KOUTEISHI available from LINTEC Inc.) followed by drying at 60°C and 100°C for one 



8 



BNSOOCID: <EP 0791674A1J_> 



EP0 791 674 A1 

minute each. The formulation of the coating solution is as follows: 



Pdyurethane (LACKSKIN 390. a product of SEIKO CHEMICAL CO., LTD. KASEI) 
Dimethylformaide 



60wt% 
40 wt% 



w 



(2) A two-pack type polyurethane adhesive solution (1) was coated on a film prepared by method (1) using a roll 
coater followed by drying at 80°C for one minute. The amount of the coated adhesive was 25 g/m 2 The adhesive 
solution had the formulation given below: 



75 



20 



CRISVON 4160 LV (an adhesive available from DAINIHON INK CO., LTD.) 
BARNOKK DN950 (a cross-linking agent available from DAINIHON INK CO., LTD) 
ACCEL T (a cross-linking accelerator agent available from DAINIHON INK Co., LTD.) 
Methylethylketone 
Dimethylformamide 



70 parts 
7 parts 
3 parts 
10 parts 
10 parts 
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A napped tricot fabric composed of 80% of cuprammonium rayon and 20% of nylon 66 was used as the base fabric- 
basis weight. 185 g/rrr^. A waterproof fabric was prepared by calender-bonding a polyurethane film coated with a two- 
packed polyurethane adhesive to the base fabric. The polyurethane film had a basis of weight of 35 o/m 2 and had a 
melting point of 165°C, a dielectric coefficient of 3.6 at 20°C under 1 x 10 6 HZ and a dielectric power factor of 0 03 

The end portions of the waterproof fabrics were laid one over the other with their polyurethane layer sides face to 
face and to the two-layered portion, a 10 mm wide hot-melt spunbond like copolyamide resin was disposed The hot 
matt. resm material had a basis of weight of 100 g/m 2 and had a melting point of 100°C, a dielectric coefficient of 4 3 at 
fl^ L 3 " frequency of 1 x 10 H2 ' a die,ectric P™e' factor of 0.09. The superposed layers en Woe were 

jomed togeMthaiMOf polyester sewing thread Na 40 (see Fig. 1 4a). The upper waterproof fabric of the joined 
portion was folded back along the stitched line with the napped tricot fece inside into which another same sealing mate- 
rial as mentioned above was disposed. The whole overlaid portion thereby formed was sewn in plain stitch to make a 
joining seam structure. The joining seam structure was treated by a high-frequency welder to effect a hot press adhe- 
sion in the joining structure in the same manner and conditions as used in Example 1 

As a result, there was obtained a joining structure with soft hand touch in which only the spun bond like copolya- 
rn.de hot-melt resin was sufficiently melted with uniformity. It was found that there was no observable change in the 
polyurethane layer of the waterproof fabric. The evaluations of the joining structure are shown in Table 1 



Example 3 



A joining structure portion containing waterproofed seam structure was obtained according to the manner as 
described in Example 1 except that use was made of a napped plain weave fabric (40 ends/inch, 41 picks/inch) as the 
base fabric. The napped plain fabric was woven from spun yarns (Nm: weft yarn 1/20; filling yarn 2/20) consisting of 
65% of polyester and 35% of rayon and had a basis of weight of 180 g/m 2 . ^ 

It was found that only the spun bond like copolyamide hot-melt resin in the joining structure was sufficiently melted 
S^TkWe^ 3 ,OI ' nin9 StrUCtUre With 3 *** hand fee,in9 Resu,ts 01 ^^ons of the joining structure are pre- 



Example 4 



m J^r^ ^ o ^ ° USed Examp,e 3 ' a waterproofed seam structure was produced according to the 

method as mat of Example 2. The hot-melt sealing material in the seam structure was metted all over and a stress of 
the seam structure was of low. Evaluation of the resultant joining are presented in Table 1 . 
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Example 5 

A plain weave fabric (136 ends/inch, 104 picks/inch) which was finished with a water repellent agent was used as 
the base fabric of a waterproof fabric. The plain weave fabric was composed of 100% nylon 66 filaments yarn and had 
5 a basis of weight of 100 g/m 2 . A waterproof fabric having a waterproofed joining structure was prepared according to 
the method in Example 1 except that the base fabric mentioned above was wet-coated over the surface thereof with a 
polyurethane resin having a melting point of 180°C, a dielectric coefficient of 3.9 to 20°C under an applying frequency 
of 1 x 10 6 and a dielectric power factor of 0.04. 

The urethane resin coating layers contained in the joining structure portion undergo no change and the hot-melt 
io resin alone was melted throughout forming a soft joining portion with a soft texture. Evaluations are summarized in 
Table 1. 

Comparative Example 1 

15 Excepting that treating by a heated plate ironing (temperature 130°C. period of time 10 seconds, pressure 1.5 kg) 

was employed in place of the hot press adhesion by means of the high-frequency welder, a waterproof fabric was 
obtained in accordance with the method of Example 1. The resultant product had a low joining strength and exhibited 
a poor water resistance. Results of evaluations are shown in Table 1 . 

20 Comparative Example 2 

A waterproof joining portion was obtained by the method according to as described in Example 2 except with the 
use of the hot press adhesion is made of the method in Comparative Example 1 . The result obtained was similar to that 
of Comparative Example 1 . Results of evaluations are shown in Table 1 . 

25 

Comparative Example 3 

Waterproof joining structures were formed by a method according to Example 1 except that the interposition of sil- 
icon rubber between the electrode and the stitched portions was omitted when the hot melt press adhesion bonding 
30 was carried out by the high-frequency welder. The resulted joining structure had relatively greater stiffness, wide varia- 
tions in peeling strength and poor durability of water resistance. Results of evaluations are shown in Table 1. 

Comparative Example 4 

35 Waterproof joining structures were formed by a method according to Example 2 except that the same modification 
as that in Comparative Example 3 was employed. 

The obtained joining structures had relatively greater stiffness and wide variations in peeling strength. Results of 
evaluations are shown in Table 1. 

40 Comparative Example 5 

Waterproof joining structures were formed by a method according to Example 5 except that the same modification 
as that in Comparative Example 3 was employed. 

The obtained joining structures had relatively greater stiffness and wide variations in peeling strength. Results of 
45 evaluations are shown in Table 1 . 

It is dearly shown, in comparison with Comparative Examples 1 through 5, that all the waterproof fabrics provided 
with the joining seam structures obtained by Examples 1 through 5 have an excellent durability of waterproof and 
superb hand touch, hence the fabrics can make clothes which fit wearer to a nicety and at the same time waterproof 
properties are durable without deterioration after prolonged wearing and even after repeated wearing of the clothes. 

so 
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Industrial Applicability 

A joining structure for a waterproof fabric in accordance with the invention has a resistance to hydrostatic pressure 



12 



Dxicrw-irv <cd 



EP 0 791 674 A1 



i!Sn«™ 2 K 5 16 Pr0perty ° f wa,er resistance bear repeated abrasion. A joining structure of the 

invent-on can be used for manufacturing clothes of a waterproof fabric provided with an improved joining seJm sSiStuS 
because its appearance and softness property can match those of conventional clotheVand it can «S2S5 
with a joining seam structure of conventional clothes. comparison 



Claims 



' ton Z 22 2 t o ^nwol fcbnc wh,ch contains a welt seam joining an overlap of two layers laid one on 
SL« J? the ™ aXe * roo \ J ,abr,cs ^P 05 ^ °» a thermoplastic resin film layer adhered to on one surface of 

w a base fabric, characterized in that the overlapping layers of the waterproof fabrics are bonded together with an 
interposed hot-melt resin adhesrve layer at the welt seam joining portion, and the welt seam portion has ^pri 
ernes satisfying the following formulae. e p ^ op 

(1) bond strength s 25 kg/25 cm width 
« (2) bending stiffness * 20 gf • cm 2 /cm 

(3) water resistance after rubbing 1.000 times according to Scott shape method s 800 mm H 2 0. 

2 * ** a 4 waterp :° 0 ' fabric accordi "9 to <**™ 1 • ^ which the welt seam portion is formed of a folded 

back portion of one waterproof fabric with its base fabric inside with an interposition of a hot-melt resin adhesive 

SE? w °' ^ r6Sin ' Hm ' ayer °' thC ° ther Waterpr00f *** * - «" overling mSnS by 

another interposed hot melt resin layer. B wg ' 

A ^ nin 9 structure for a waterproof fabric according to claim 1 in which the welt seam portion comprises a first 
ETIST IE* foWed b3Ck with rts ,ber * *• base fabric facing inside whi.eta.ding ?KX reS 

layer in the fold a second waterproof fabric folded back with its resin coated film layer facing inside while hoW^o 
another hotjrjelt resin layer in the fold, and the folds being laid in an overlapping manner so mat S aSJK 
of the respective waterproof fabrics at the end of the respective folds is in contact with the hot-melt resiX^r hefd 
by each other fold to effect melt adhesion bond. ' e ° 

A method for forming a joining structure for a waterproof fabric by a process including laminating a base fabric and 
^^0,1 ^^^, Wate ^ fabriC; j ° inin9 the ^torproof fabrics to form a welt seam with a hot-melt resin 
Z h^T T ? °T 9 I* aPP,yin9 3 hi 9 h - fra > uencv freatment to the welt seam portion to effect bonding 
I ™h ue " cy h treatmen ,s characterized in that a high-frequency current is applied to the welt seam portion fn 

toyman ^ SZZT 9 * be,ween we » ^ porfcn and e.ectrod?means 

to form an adhesive bond by the hot-melt resin under a press. 

iSSS^JSSiSSi fo^T a waterproof acconfin9 to c,aim 5 - in -** the hot - meft — "» 
SE^Sn'SS? struc,ure for a wa,erproof *** accordin9 to c,aim 5 - in which the insu,atin * etestfc 
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Fig . 6 
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Fig. 9 
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